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A primer electrode is formed on a substrate. A thin film of a three 
component-based piezoelectric body is formed on the primer electrode. 
The thin film of the three component-based piezoelectric body uses 
PbZr03 and PbTi03 as its basic constituents. A piezoelectric body 
material of Pb(AxBy)03 is added to the basic constituents, x and y = 
molecular ratio; and x+y = 1 . At least one of A or B has different 
concentration in the depth direction from the outermost surface of the 
thin film to the surface of the primer substrate. At least one A or B 
exerts the maximum value in its concentration at the interface between 
the thin film and the primer substrate. 

Also claimed is the production of the piezoelectric body element 
thin film by: (a) forming a thin film layer consisting of A or B on the 
surface of the primer electrode; (b) forming a thin film of a composite 
compound consisting of PbZr03, PbTi03 and Pb (AxBy) 03 on the surface of 
the primer electrode; and (c) sintering both thin films. Further 
claimed is an ink jet recording head using the thin film of the 
piezoelectric body element. 

ADVANTAGE - The thin film of the piezoelectric body exerts 
perovskite crystallinity with a ferroelectric substance phase. It has 
uniform orientation and sufficient reliability or durability. The 
primer electrode has good adhesion to the thin film of the 
piezoelectric body. The ink jet recording head enables high precision 
printing. 
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mmK p b z r o 3 /PbTio 3 / 

Pb (AxBy) O s , <x + y=l ) •?2&4JEEttfr» 
^•<50lSia**«. THMW53IBKA. BOrt^<i:t 

»*Cfc*W»ft4. All, Sb, Y. Mg, Co. 
Cd, Mn, Ni. Fe, C r c7)f*M5Jfi.A^ B(i, N 
b.W, Te, Sb. Ta. Nd^MtlM^t. 
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fiLb(C{iPbZr0 3 fc. PbTi0 3 i:£S*iiSj£k 
USC"^Pb(AxBy)0 3 , (x. y. 
/PitS:«U x + y-l ) T*$ix^jE«*fvf^^. Jjl 

mi£j±w#mmco&mmfr t> m bt i&m&e&kwizm & 

2r9. BfriaE«*si)RfcfrieT«imsi:^*ffiC3T. «r 
ISA. Bc7)rt^< t i> lmnmmtK s^Mi^tz 

[1**312] «HE— fe£Pb (AxBy)Oa^ 
CDPb (A l/3 Nb 2/3 ) 0 3 . AliMg, Co. Z 
n. Cd s Mn N N i WffitlfyCDjtM 
©Pb (A 1/2 Nb 1/2 ) 0 3 x AiiSb N Ycrmtlfr 

<3)Pb (A 1/2 W 1/2 ) O s . Ai±M S . Co. C d 

©Pb (A 1/2 Te, /2 ) 0 3 s AjiM n N Ni s Mg 

©Pb ( A 1/3 Sb 2/3 ) 0 3 , Aj4Mn s N i CDffitl 

©Pb (Fe 1/2 B 1/2 ) O a% B(4N d „ TaCOfflfl 

©Pb (Cr 1/2 B 1/2 ) 0 3 . B(2Nd. Ta<7)M*L 

cr>n<nmtti)^h 6zt t *t&m?m i ibises 

«±JCJiPbZrO a fc. PbTi0 3 ^Wtfh 
U IC-MPb (AxBy) 0 3 . <x. y. m£ 
;WtSr*U x+y=l ) T*3*L4JE«**m£ x » 

tutBT«i^«l®^ £E«**»^)*3ri£4J-e*5«i2 
A. BC0rt^<fctl8^7E*c^BtJi*»*Ufe 
PbZr0 3 f: s PbTi0 3 fcfcafcfcffijSfcU 
Htw— «sCPb (AxBy) 0 3n TmZtL&EXttt 

oa. Bc7)rt^< 1 1, im<D7cm<7mmm<om&i±. 

[ff^5] flute— flfc^Pb (AxBy) 0 3 # N 
©Pb (A 1/3 Nb 2/3 ) 0 3 . AiiMg. Co. Z 
n s Cd, Mn N N i cr>fi!tlfrC07cS% 
©Pb (A 1/2 Nb, /2 ) Q 3 , AliSb, YVffltlfr 



©Pb (A 1/2 W 1/2 ) O s „ A«Mg. Co, Cd 

©Pb (Ai/2 Te i/2 ) O a . A«Mn. N i N Mg 

©Pb (A 1/3 Sb 2/3 ) 0 3 . AHMiu N i (Dfiitl 

©Pb (Fe 1/2 B 1/2 ) 0 3 . B(iNd N T acOMfl 

©Pb (Cr 1/2 B 1/2 ) 0 3 . BliNd, TaCDMil 

[»*JH6] PbZr0 3 PbTi0 3 t 
fflfttU K(CHR*Pb (AxBy) O3. (x. 
y, ii^/WtSrflU x-hy=l ) T^ttiEEVMt 

IB A. BcOf*l^< fc t 1 ftcoaiJK^&fctt^^,! 

[|f*Ifl7] ffifie— *SPb (AxBy) 0 3 ^\ 
©Pb (A 1/3 Nb 2/3 ) O a . AliMg x Co, Z 
n , Cd N M n N N i CDfiltlfrCDTtS* 
©Pb (A i/2 Nb 1/2 ) 0 3 . AliSb s YomtU)* 

©Pb (A 1/2 W 1/2 ) 0 3 . A(4M g x Co. Cd 
CDfiltlfyCDjtM 

©Pb (A 1/2 Te 1/2 ) 0 3 . AliMn, Ni, Mg 

©Pb (A 1/3 Sb 2/3 ) 0 3 . AliMn, N i CDfiStl 

©Pb (Fe 1/2 B 1/2 ) 0 3 . BliNd, Ta^MiX 

©Pb (Cr 1/2 B 1/2 ) 0 3> BliNd, TaOMft 

EEmmmmttm^tzJ v*. >y mb»^^ 
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ii-CV^S. — #J£_Lffftk. ¥*0kftlFlcttl>va±. m 

iwaM^tytj-o. ^yx^-^^k-rftH 

V^TIi. mtlH xx v hie#l^ 
y K£fflV^*lftT:?f-.3.x-;?--C£>ft. 
[0 0 0 3] i<l^<7)JE«fl5»iaWi H ^ya^JWg 
ft. MB (cKfbBt t**Lfei/'j3 . t7H 

JIASIs ^UCMItTft ft£k U V >. 

ft^8a£KSF<9i&K s fc «fc os&jMt}* 
ft. ft>WftftttJlflBftii» 3MJWf«rc&5^n:r 

« k TflSSffi. Ti&Wm k Ettft&R k <^8-» <0®*1x 

[0004] mEEVttmiAttiHvc . mmtkttv 

£G&£±{frkL, Ti, Zr, Ta, W. Mo. Rlf 
Nb«ftWf<fc t>-aSr£#$-li-ft£fc-Cflij£-?-ft# 
BbWWfcSfiTHS (WSHF4-181 7 6 6#& 

3WLhK:»j<W*IKtc. i8f£s£^iiigSm^£lll#rajt 
L=fir* s 4>. SM^^^AW 5 *>^< k t> 1 So 

ft (WBPP6-6 5 7 1 . 
[0005] 

k <0*«tt*»ft#-C* * k v -> 3 =PJjSe£4#S £ k 

5etT*fii8ffikff«fl*raiktf5aaHt*tii 
«-r ft £ k Meapfnrx k * & . wk* jwiic ± * . e 

KS^fflVtfr-r y MBS^«y K(C*5U 

»fc^9ffiU6a<olMP«:*S£fckirft. fto 
T, E«<*W«^<0««tt % WAtt*iIfiW&fc*>fc: 

TJftWtlifcaB* § *L ft ««c5SK k 05 8?*tx t mg=5r 



[0006] mm&mm2tt*>ntz. Tt&wM±.iz& 

£>ft&&±t;:. JBIJI2 nmte%<r>+?yzmm$-tt, T 
i/Pt/S i 0 2 /S i^jttgffi^figf ft^»*<S 

S^^T^I, (B*Texas Instrument 
s ft *4 2Q|£ffiftaqqjM5I4|JHf|ft) . L*»L 
£0;fr?rTi. TiffimS&kffit#?5J&k?)2&#e 

3r5fcJH::f#ft£kttHS-C&ft. ffite*^. iwato^-;?' 

ffi4Ufit#l»L, SP*>itaik LTIi+ry 
&iHt0>%tz&*Wm k Ettftff Jgk *>«4H£&|ft|j23 

[0007] £<7) J; 3 &aijH£&M&-*-& t 

»t*ot, *<0B«k-t4k £<?>«, £Ettf*gUR«?- 
k LT-€-f5«8ffi*^»tfB*S-fr4*.fc: v Ttt®fiLktc 
J^SitftEttflsSllRtcisivC. "*o7;*j5r-r hofSA 
ttWL, Kffl**%-T*ftE«#$Sffll£ftft£k. 36 
#3rfltttt. «^UWAttt^W ftff1if*^«*?-^SI 
ifWS^fc. T*MMkff**«tJB!fc«aaMt*»ft£ 

k . £^ «k 3 tzm&LtzEEmmw&PFtemw mmm 

^Ep^SrBltgk-Tft'f hfgUK-y K£8HJH~ 

& h h "C*3>& o 
[0008] 

[«Bt fe«><0#S] *»BBOSH«c?SM^ 

Zr0 3 fc. PbTi0 3 k Sra^fflfigk t . HtC-HR 
5tPb (AxBy ) Oj. (x. y. U%lklt»*t. 
x + y = i ) T»SfiftE**«*sj*, ^3fK^kL--C 
^jd 3r ft 3 fig^^ff VfMROTMSii^JEEVfHI 

®(cMfta??*-(6]T. a. B<?)rt^*<k t, iacD?&K 

leiWrO. EE«*aRkTlft«fifc<0*ffifC. A. B 

cofi'j?%< tt>i mcommtffckm&m-tz t $r#®k 

■fft. ££T— m^+A<7)7C3g(i. Sb. Y. Ms. C 
o. Cd. Mn, Ni, Fe, C r<75rtHix*\ H3S^ 
^B£7)7C*(i. Nb. W. Te. Sb. T a<7)F*|M*L 

[ o o o 9 ] at*:. ^mcosMimmm^wtim 

tt. TtlU^ffi*ffilC. Em#:?i)^om3fi!c^T-$>ft1fne 
A. BO|*j4«0r< k fc 1 a^7rS<7)HM«$: . Mil5r 5 
nm*^ 3 0 n mfTJffiHl^cOffiStC^fKUfcSt. P b Z 
r0 3 k. PbTi0 3 k^S*Sflfi£kL. Slw-^ 
Pb (AxBy) 0 3 . TStSft fcEttttWRoatefc 
^4k«]OBBlft L . tt(£«HN-£ £ k «t 0 . E«tt?5 
««T «r»4 £ k Sr^fiSk-f-ft . 
[0010] KtSMHfcH xx y MEIi'vy H 
(5. PbZrO, k. PbTi0 3 k$r**ifflfi£kt, 
StC— «*Pb (AxBy) 0 3 . (x. y. «t;Ht 
2r^L. x + y-1) T'SJilSEHttlRJ, m3fig 
^•k LTWanUTar* 3«»»JE«fl^|)R3Ci*m$iifc 
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mco&mtfmKc*) . E®img& tTm^mtnftwtz 

[00 1 1 J 

IffilCliPbZrOa i:, PbTiO a t*m&®f3t 
tU St-MPb (AxBy)0 3 . (x, y.ti 

^;kH:£*iu x+ y = i ) z-mzixz&'mmmz. 

ffcif JBKOgl 3 j£#T* h m i A % B £7)1*1^ < 1 1 1 at 
<07C3gtf)j5jKJi£, ^-C0l|[^$:5nm^A>3 0ninC0® 
fflP"3T-^L^. PbZrOg /PbTi0 3 /Pb 
(AxBy) 0 3 T*S*lSflE«fWm<0»^:-&ftS' 

st^js l . f£fcgisrr s i t tc j: o Kmimmm? $■ 

m3^<7)7C*A. B, ^ViJiAtBtfOa-^iAix— H 
Mr-(Seed Layer) k^0> EtM 

yx#^ hm^m^i^Tjk-ttmz. ^-^m.^nt^h 

[0012]**;, *^c7)ff«*»K^^«|uac07C 
*A, B. ttW2AfcB^6Hpttnfc&>6£*£'-K 

*A, B. &\MtAkB<?>&^<7>E%imJ&i*IX'(?>t& 
T(±tcSA. BOrt^&<fckl«e^J£*^<. JEEtt 

ti>i m(Dmmi±&mz{&< . jsmTtftttSt bsb 

[00 13] 
[^J^SISfio^SI] 

[ o o i 4 j aas i i wis i Mt&na&Ki&m Lt:. 

S i 1 1 Z&fotFlZT 1150W!7i7 hK-fLtC 
S iSSl 1 <0^ffi_hK:J9$ 1 OOOnmOS i 
0 2 T'fc£IHLI8?l 6*#jftU;. S i 0 2 6 
±tc«i-f-^ >-OfI&$r;v\->y ?mz J: 0 . yc7)j?A 

fclTfflfe-f-^gJ&fcgfttS-ti-T i 0 2 tf>JK*f»fc. T 



i 0 2 ±C(4, HlXxrt? JS*#10n 
mO^-^^jS. ff^# s 8 0 0nm<OS&/§cOfl|JB£-flM 

ut. &Q-hmmi 6±(?>iemffimi)K pt/Ti/T 

i 0 2 / ( S i 0 2 ) T*4TiMSl 2£JBj£L.Jt. 
£^±?#^«j$£Ut<0«, SKi l fcTtfimgl 

2t<o^tt^sifii-rs^-cs>s. set;, rifittsi 2 

[0015] Tifi«fiS 1 2 JitCjgjft-f £,El:#S?JBIl 5 

<9fflf£(±. fS^(Cj)S7C«Af7^ix^A&, tcS 
BUi-^y^Umt. PbZrO, /PbTiO s / 

Pb (Mg 1/3 Nb 2/3 ) o 3 tLtz. znsmtiim 

[0016] ft-ryyUSrJaTcOS«fcTfr*Lfc. BF® 
ISO. 1 O 5t/k ^AT-fe^T-feh-^— h 

0. 04 5t^Sl7^y-)AO. 0 0 5=E;^3 

om 1 <?mmMz^x. 1 oo*c(cini*tT^$-ti- 

^f^-HO. 0 4 0^, ^V^ih^r^jJ-yo. 01 
O^H^xfvHioV/PrsOm 1 -tfT^DL 
fc. JEtcr-fe^T-b h 3 0 m 1 fcsjQ LZ&feitZ 
■frfctt. -•ffJifl/^'j3-;l-#4 0 0 (NJMb£tt 
KKS T%JH L *3 8 0~42 0) &y»*f>a*ni 
1 3 0 U J: < m# LT WSry^ 

[0017] m^o. Tttsmsi 2±teR»t/t^y^> 

?S^®±tc, Miay^Srxeya-hT^L, 4 00 

0 0 nmtSiS^af^^JLf^Hil 1 3 $rJ^«L 
fc. liLh, SKOd). Stcy^cDStffii: . 4 0 0*C 
O^B!t$r 2«f*0jlL. JP^*J9 0 0 nmtfc^M 
3t»*L)t. tLh, ai<0(2).«t 
RTA(Rapid .Thermal Anneali 
ng) SrfflV^T, y^T--^SrltLfc. BP*>. 
BB^tCT, 5IWBIT-6 5 0°C^auML. l^lSl£tf>a 

**ST^?L*y;WlIS 13t Jl^*>'6 0 0 n rnTfe^, 
^a B B W^Sl^5IM 1 4 t L/c. JiLt. S 1 CO ( 3 ) , 
[0018] mfW/frZz.Vya-YT-wmLXA 0 

nmtiS ^m.<r>^^\M¥)Vmm. 1 3 * «« Lfc . J31 
±, 01 CO (4) . iWCRTAS-ffl^T, fTKtiCOri^r 
--/^f*t(5]-i0^mcTT--;UL^. £OXS$r 
e>^?Lffy7H«8£l 3(4. g$§/l^*5l 2 0 0 nmO 
t$Aff<Ott«^lilR 1 4 1 i-o fc . liLh, H 1 0 
(5) . 

[0019] act. tsA«^)flt«^ni 1 4 *7 * 

«*tL3t» s RTA*«V^T*l*r=-^*ttLfc. ft 
»T--;K0Sfefrl±, BW»H»+fcT 9 0 0X:iC3Ki 
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ZOZZ. -y^->y^ m$T--)U(r)T.t£Zt£X „ 1200 

[00201010(7) fcijcf «fc o t^s BEmmsiBi 1 
5±£. e&T'*fJj£-f&±fSfiil 7£;v\'-y:$'j£-£-fM 

s-an^ Lfc i: ; 6 , immmi 2000. jeks&ki* 

tSSEWr t=T£EmiS«^ftttS:ittS Lfc k Z *> . SMS 

[002 1] Ttfi^ffil 2±W(«Ufc. S'-KWT 

S. HIO ( 1 > fcfcJti^flJWWMIl 3S\ 5 0 
O'CCTMjfcLT, -e^BrfflSrSEM ( jSESH^IgeS 
M) tcTH^Lfc. Ti6**l 2t»J«-r4e4i:«jS 
LfcWM i: £9«#tgfcij l vC , ft/J^ AfttftftfcPfl* 

*i=ttAfbiaiWfl,TV«SrV*. ID%, TfflE&l 2_bfc 
m*tBr>T^&i><7>k%Z.t>tl&. 

[0022]^:, 1t*o«*iSL 0 1 <n ( 6 ) tc» 
v >T , ESftSlffit l 5 am $ *[6]<7)7c»c7)^sij«^ 
xps (x^jUtetVWWtSfc) b*itfxn<1 
* y t'- jU 5: JEEUt U T $• » * (CM -> T v K x; -? -y ? 
xy-f-v^ktWffl-fiittnWELfc. *<^B», BE 

<t*7E*Jti:3GbA>=Crv^7c«Jt*WA./T.fc. (P 
b:Zr:Ti:Mg:Nb) = (l. 00:0. 4 
5:0.40:0.05:0. 1 0 > 

*7V>*/Wtt4*<&*. flEHfrifBgl 5<7)*®*>£>& 
§ 1 1 0 0 nmSSttBfc » Tl&hitztf. 1 1 0 0 n 
m £ jBx. 9 h—JrW t^aug ^EtSStciL^ 
±rf->tz. ZDZklt^ ®J$.-i)\ PbZrOj /PbT 
i0 3 /Pb (Mg./j Nb 2/3 ) 0 3 T'*>-S>flE«{*:?S 

gu 5tts^t, 1 5comffifr<hTtm,mi 

2<nfmiz-m.z,u%-*$\x\ ms&Lftk Lxm^titz 
-*7<nm& ! m%'o. EmtimmkTMmmkcoRw 
^xm^m^-tz k zm-t. 

1 0 0 2 3 3 W\2U. £<0R»*jrcfft*L*:Ettfl5Si 

^5t&<j^-rBfr®lllT-fc-i> . y*7X./\— 2 l a® 
Sglll«t^:S, S i 0 2 2£8fc&§MtF 
fcT#J*U Wa«*jfeTTflfi«ffi2 3tffi«#Mlil2 
4fc*»j£Lfc. ffi**WIIISr7*hx.y?-^(cJ:0 
HO. 



>">xyN-ic^ttx-yf-^^4 OdO. 3mm<7)J8 
B2 7fc»j*U:. «KrfcflJtrLT4 ^^sybB 

[00 24] C^-f y^y'i -y h^-y K<7)7?faX- 

fMbiaiby 4 0iIsI5;^Tt 1 ( T*^Sgift»^ 5 ^(Cffl 
y r? y7xys- 1 Tifim®. TKfim^i: ffi^*5iMs 

<7ytt&*m.t3&^z k x-hh. >y h 

Htaj«tt<oSWfc«r^t-&ifc=Sr<. 1&-?X (flash's 
[ 0 0 2 5 ] 55fc» -Y >7 : Jx. <y M^i^-y Y<?>T9 + 

jLzc-^-t txaymmimtz-timimmm^iim 

ttS:pj£-ri>^. JSS1«* { 6 0X:, <KiSlS*i-2 0'Cc7) 
«*t$rff^*^^»Sf^«$: 1 ?)UW*tl. Z 
*ltt. -f -y MSIIiS|{l*^jS^i«TT-}«J£-r^ 

Hat b t*p < . sa^fiK^iti^m* t smssia: t 
■ami. ats. t«mi. ffig«cn^^cr)js!g}5g^ 

[00 26] (HS6CT2) Stlfcffl 1 . Ttamfls 

1 2±t®(8^-4X3j-v'(;j:l > ^- KMT- JBWff* 
2:, 10nm s 15nm s 20nm, 25nnu 30n 
m, 3 5nm. 4 0nraiWjKMU #^OflE« 
*MBR»^0»tttWaELJt. fflL, *^1 

TitiSffii 2commmf&. VA^mstmm. Emm® 
1 5 com*-. ±«si 7 comm. mssmfommmTw 
m&xMimxm&m 1 1 ra-t t^. 

[0027] EE«tt?f 1 5 OJtttWai^ EEMS^R 
«. -^yici^-FWT-^HU^S Onra^a 

1 2 1 5 h<7)!£*1x«u x^-^tcJ:^ 
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wnmtztowx z t 

[0028] Tifimsi 2tsmmm 1 5 t<v%miz 
&m>mEi$L*H h^teii. 9atM 1 1 mt< s o o 

nmz&smm m i s ^mztiux^i-iz^ 

ttK4E#<ftift2:&S«3lii 1 0 0nmH9 

0 0 n m<?)&mfaX'$>itz. 

[0029] (nm\3 ) smim^mm-h^m. 

PbZr0 3 /PbTi0 3 /Pb (Ni I/3 N 
b 2/3 ) 0 3 fcfcitmfcjfflRt*:. VyUBjfttt, JOt 
Ml tefcfrt&»®h?^*i''>Ac75ttgk LT91-7^ 
A'SSfflLjfe. -e^^tiSS^^lJl kRfitO. 005 

—t Ltz. Tmmm 1 21.1zmm.-fh h w r-c 

t±. = -y*7MfrSJBU ^I5*£5 nm. lOnm. 
15nm, 20nm, 25nm, 30nm, 35nm. 
4 0nmkSPgfM;:^f£U &*c?)z/- KW T-com 

*t=tt&Bmmmm=Ft:&«9B&Lti. rat, mm 

1 l^Wft. Ttfe«ffil 2<0«ffifi||£. ffiEfltjSJ&l 5 

oif^. ±««i 7<o««. &vEEK*fnm=?<?m£ 

[0030] £^*frFTfB£Lfc % JEm**I)gi»^cO 

iti^m^. s*s^R»n% t z *> , *<ojt»«* 

122000. flEBMBtfil 7 0pC/Nt^»53:tS* 
TiMSil 2fcJ±mjUKl 5k<7)?£5ff4(cre 

[0031] TifettS 1 2bEMfrmm 1 5 k <a|MBfc: 

&if&mu&?'i hc?>mnz. mtwii tmt< 5 00 
tjtti x « y ^;p^^s»7U(i:i^^j 2 k laarBai-cft 

0 s aUE4JE#ft*fc3:*«3li 110 0 nm*»£ 9 0 

[00 32] (%ttM4) StttW3tBt<. 

PbZr0 3 /PbTiO s 
/Pb (Ni 1/3 Nb 2/3 ) 0 3 b%Smi*WRl, 

tc. y>m&i&. mt&m3b®-bUz. Ttwi®i 2 

±J,zmfcth is— T-Ccte, -•yy;l'i;-?j-7'c0 
m s lOnm, 15nm, 20nm, 25nm, 30n 



m. 35nm, 40nmt SPgtfKCffM L . #*<^- 

fc. fflU Sffil Tifc®6&l 2(7)mffilgfi£, 

£Sft?SffiSl 5*)**, ±«Sil 7<D#». RtflBtto 
m&F&WKlM±tiX9mm 1, 2. 3k|iI-kL 

[0033] CW*ftTTfWSUfc, S««=^JK^<7) 

(i2000. JEmSSIStil 7 0 P C/Ntft»^S 
**fc. Ttfi«S 1 2 fc 1 5 1 

*>*«Rtttis m&Lt:bZ?><7>. 4 >9 is*, -y hiSM 

mmzm\ ^z^m^mAwmRx/mm^mmzxm^ 

[0034] TtMffi 1 2 k JEm^M 1 5 bO&miZ 

atf&n&j&M hcomnz. mtmi bm t< 5 0 0 
•cTco^f^ s e ms^ic i 0 mmz ti, gmr~- 
frcDmzi,±]±mimm 1 53-mza^x%ifo Ltztz&it 

fc<t*--yir/i'k-^ycoilK^i||JfcM2 > 3kll 

japarc* 0 . »K4ie^sttk %z>mzn 1 1 0 0 n 

niH9 0 0 nmcOlESIrtT-fc^it,, 
[0 03 5] (Mffl5)HKPb (AxBy) 
0 3s (x. y. (i^yL-it^^L. xfy=l ) 
il&S*3j£#OJE«1*iflkL.T. ^4"7)A. BlcfelTO 
7C*5:SfflL. fT^Hiti5lJl> 2. 3. 4. kI§l«cofp 

fSM^t±Jft^Ttffim®kSmmi^kcosg^|4. 55 
tUWtnjtJBElEfWBa^&fflv^-f >i?^x -y MS 

fFflSLJt7C«Aai>*Bk. ^Offl^*)-^i±fil 

[0036] Pb (Co 1/3 Nb 2/3 ) O a . Pb (Z 
n 1/3 Nb 2/3 ) 0 3 , Pb (Cd l/3 Nb 2/3 ) O 
3 , Pb (Mn, /3 Nb 2/3 )Oj,Pb (Sb 1/2 N 
t>i/ 2 ) 0 3 , Pb (Y 1/2 Nb 1/2 ) 0 3 , Pb (M 
Si/iW,/! ) O s . Pb (Co,/! W 1/2 ) o 3 , P 
b (Cd 1/2 W 1/2 ) 0 3 s Pb (Mn 1/2 Te 1/2 ) 
O a s Pb (Ni 1/2 Te 1/2 ) 0 3 . Pb (Mg Ui 
Te 1/2 ) 0 3 s Pb (Mn, /3 Sb 2/3 ) 0 3 „ P b 
(N i, /3 Sb 2/3 ) O s , Pb (Fe 1/2 Nd 1/2 ) 
0 3 . Pb (Fe 1/2 Ta I/2 ) O s . Pb (Cr„, 
Nd 1/2 ) 0 3 . Pb (Cr 1/2 Ta 1/2 ) 0 3 . 
[0037] 



(7) 



W9-92897 



Twmm&ttw&th z t . mz. zn* 
1 1 mm 



1 2 Tift«1I 

1 3 ^unyjmm 

14 feawwjs^jiis 

1 5 jE«f*jI)BI 

1 6 mem 

17 

2 1 isVziyl 

22 warn 

2 3 T«*«fii 

2 4 JESftiWSt 

2 5 ±^ffi 

2 6 &2mm 

2 7 4>9WR 
2 8 



[01] 



[02] 



, — 1 S MUflHli 



^_ i e 



C 1 ) 



( a ) 



V///////////, 



( 3 } 



15 



C 6 ) 



C 7 ) 



5 E***K 



2 6 ±«fi 



2 L J'VnvSfc 




2 i 



( 4 ) 



(51) Int. CI. 6 

H 0 1 L 41/187 
41/24 



F I 

H 0 1 L 41/22 
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